The Escherichia coli RecQ helicase functions as a monomer.
The RecQ helicases belong to an important family of highly conserved DNA helicases that play a key role in chromosomal maintenance, and their defects have been shown to lead to several disorders and cancer in humans. In this work, the conformational and functional properties of the Escherichia coli RecQ helicase have been determined using a wide array of biochemical and biophysical techniques. The results obtained clearly indicate that E. coli RecQ helicase is monomeric in solution up to a concentration of 20 microM and in a temperature range between 4 and 37 degrees C. Furthermore, these properties are not affected by the presence of ATP, which is strictly required for the unwinding and translocating activity of the protein, or by its nonhydrolyzable analogue 5'-adenylyl-beta,gamma-imidodiphosphate. Consistent with the structural properties, functional analysis shows that both DNA unwinding activity and single-stranded DNA-stimulated ATPase specific activity were independent of RecQ concentration. The monomeric state was further confirmed by the ATPase-deficient mutants of RecQ protein. The rate of unwinding was unchanged when the wild type RecQ helicase was mixed with the ATPase-deficient mutants, indicating that nonprotein-protein interactions were involved in the unwinding processes. Taken together, these results indicate that RecQ helicase functions as a monomer and provide new data on the structural and functional properties of RecQ helicase that may help elucidate its mechanism action.